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CDJ-2/S-1  Vaccine;  DEN-4  Vaccine?  Rhesus  monkeys  imrunity. 

# 

The  purpose  of  this  study  was  to  determine  whether  a  bivalent  (dengue-2-4) 
vaccine  could  confer  imnunity  in  rhesus  monkeys  against  wild  type  virus  infection  — 

Dengue  antibody-free  animals  were  s.c.  inoculated  with  0.5  ml  of  either  DOJ-2 
(2,a  x  103  pfu/tal;  3.8  x  IOSmIDso/ML) ,  EBJ-4  (1.2  x  103  pfu/ml;  1.9  x  104  KIDso/fe  ) 
or  a  ltl  mixture  of  DEN-2  and  4  vaccines.  Approximately  six  months  after  vacci¬ 
nation,  animals  were  challenged  with  10.4  MDD50  (25  pfuiOf  wild  type  UN-2  virus, 

9  Uw  _ _  " 
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security  classic  at row  or  this  pagc  <**««  o««  e»<«#« 


20.  Abstract  (oont.) 


^^7  It  was  found  that: 

1.)  DEN-2/S-1  animals  shewed  an  anannestic  response  as  well  as  undetectable 
viremia  after  challenge  with  w.t.  EEN-2  virus.  Divalent  vaccinees  also 
shewed  an  anannestic  response  after  DEN-2  virus  challenge. 

^2^)  EEN-4  vaccine  did  not  elicit  a  measurable  immune  response  in  6/8  animals 
as  judged  by  PFNT,  augmented  N  tests  and  by  EEN-2  challenge  experiments. 
An  anannestic  response  was  observed  in  2/8  animals. 

( 3.\  N  antibody  levels  of  most  of  the  vaccinated  animals  declined  markedly 
on  or  before  post  vaccination  day  150. 

Viral  interference  among  the  two  different  vaccine  serotypes  could  not 
c  be  demos tra ted.  x 

t 


Accomplishments:  Dengue  antibody-free  animals  were  divided  into  four  experi¬ 
mental  groups.  Group  1  (8  monkeys)  were  s.c.  inoculated  with  0.5  ml  of  a  1:1 
diluted  DEN-2/S-1  vaccine  (2.9  x  103  pfu/inl;  3.8  x  10®  MID^g/ml) .  Group  II 
(8  monkeys)  were  inoculated  with  0.5  ml  of  a  1:1  diluted  DEN-4  vaccine 
(1.2  x  103  pfu  /ml,  1*9  x  10^  MrDjjg/ml) .  Group  III  (13  monkeys)  were  inoc¬ 
ulated  with  a  1:1  mixture  of  DEN-2  and  DEN-4  vaccines.  Group  IV  consisted  of 
uninoculated  (control)  monkeys.  Experimental  animal  were  bled  on  post 
infection  days  30,  60,  90,  120,  150,  and  177  and  N  antibody  titers  against 
BEN- 2  and  4  viruses  were  determined.  Results  from  these  experiments  are 
shewn  in  table  1.  It  can  be  seen  that  6/8  DEN-2/S-1  vaccinated  but  only 
2/8  DEN-4  vaccinated  monkeys  showed  antibody  response  against  the  homologous 
wild  type  virus.  7/13  and  2/13  group  III  monkeys  showed  N  antibodies  against 
'  homologous  wild  type  DEN-2  and  DEN-4  virus,  respectively.  A  test  revealed 
that  there  was  no  statistically  significant  difference  in  seroconversion 
between  monovalent  and  divalent  vaccinees  (p*5%) .  This  demonstrated  that 
viral  interference  among  the  two  different  vaccine  serotypes  did  not  occur. 

In  agreement  with  previous  reports ,  ( 1 )  antibody  levels  of  most  of  the  vaccinated 
animals  declined  markedly  on  or  before  post  vacination  day  150. 
pans  shewed  that  the  EEN-4  vaccine  did  not  elicit  a  strong  immune  response 
in  rhesus  monkeys.  This  vas  in  agreement  with  results  obtained  in  WRAER  which 
shewed  that  only  2/5  human  volunteers  serooonverted  after  DEN-4  Vaccination 
(Dr,  W,  Brandt,  personal  oamunication) . 

Six  months  after  vaccination,  all  animals  were  challenged  with  10,000 
MID^q  (25  pfu;  1,000  monkey  ID^g)  of  EEN-2  (PR159)  virus  (see  Table  II,  page 
VI-8L  Post  challenge  vlremia  was  detected  in  3/4  group  4  (control)  monkeys, 

1/13  group  3  (divalent  vaccinees)  and  5/8  group  2  (DEN-4  vaocinnees) .  No 
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VlremLa  was  detected  in  grc*p  1  (EEN-2  vaccinees) . 

As  expected,  all  EBi-2  inoculated  control  animals  showed  a  typical  primary 
antibody  response  against  ED1-2  virus.  DEN-2/S-1  Vaccinees  showed  an  anannestic 
response  against  the  challenge  virus.  This  type  of  antibody  response  was  also 
observed  in  2/8  group  2  vaccinees  and  in  all  group  3  vaccinees.  Therefore, 
although  sane  animals  failed  to  show  a  measurable  primary  antibody  response  after 
vaccination,  challenge  with  w.t.  DEN-2  showed  that  infection  with  vaccine  did 
occur.  We  interpreted  this  data  to  mean  that  the  standard  PINT  used  (2)  was  not 
the  most  sensitive  assay  to  measure  animal  seroconversion.  This  hypothesis  was 
tested  in  our  laboratory  using  the  "augmented"  neutralizing  antibody  test.  Using 
this  test,  we  were  able  to  show  antibody  response  to  homologous  virus  in  sera 
taken  from  groip  1  monkeys  B851  and  B853  and  from  group  III  monkeys  B810,  B817, 
B825,  B806  and  B804.  Antibody  titers  ranged  from  15  to  80  and  were  undetectable 
in  same  of  the  animals  after  post  vaccination  day  30.  This  test  failed  to  re¬ 
veal  dengue  4  antibody  titers  in  dengue-4  vaccinees  which  did  not  serooonvert, 
as  measured  by  the  standard  PIN  test. 

In  conclusion,  these  experiments  shewed  that: 

1.  In  agreement  with  previous  work  of  Soot  et  al  (1)  DEN-2/S-1  vaccinated 
animals  showed  an  anamnestic  response  as  well  as  undetectable  viremia 
after  challenge  with  w.t,  EEN*2  virus.  Divalent  vaccinees  also  shewed 
an  anannestic  response  after  EEN-2  virus  challenge. 

2.  EEN-4  vaccine  did  not  elicit  a  measurable  immune  response  in  6/8 
animals  as  judged  by  PUNT,  augmented  N  tests  and  by  DEN-2  challenge 
experiments.  An  anannestic  response  was  observed  in  2/8  animals, 

3.  In  agreement  with  previous  reports, N  antibody  level  of  most  of  the 
vaccinated  animals  declined  markedly  on  or  before  post  vaccination  day  150, 

4.  Viral  interference  among  the  two  different  vaccine  serotypes  oould  not 
be  dsnoetratad. 


TABLE  It  ANTIBODY  RESPONSE  OF  RHESUS  MONKEYS  VACCINATED  WITH 
VRAIR  STRAINS  OF  DENGUE  VIRUS. 


ANTIBODY  TITERS  ON  POST-VACCINATION  DAY 


Monkey 

Nuaber 

Vaccine 

Type 

30 

60 

90 

120 

150 

177 

B840 

D2 

40 

86 

68 

27 

<10 

<10 

B851 

D2 

<10 

<10 

<10 

<10 

<10 

B873 

D2 

<10 

72 

14 

<10 

<10 

<10 

B814 

D2 

<10 

14 

.  84 

74 

80 

18 

B837 

D2 

74 

11 

17 

33 

26 

37 

B833 

D2 

40 

160 

80 

150 

159 

320 

B853 

D2 

<10 

<10 

<10 

<10 

<10 

<10 

B815 

D2 

<10 

32  • 

29 

<10 

<10 

<10 

B802 

D4 

<10 

20 

17 

<10 

<10 

<10 

B829 

D4 

<10 

<10 

<10 

<10 

<10 

<10 

B812 

D4 

<10 

<10 

<10 

<10 

<10 

<10 

B80S 

D4 

<10 

<10 

<10 

<10 

<10 

<10 

B826 

D4 

<10 

<10 

<10 

<10 

<10 

<10 

B834 

D4 

<10 

<10 

<10 

<10 

<10 

<10 

B838 

D4 

52 

27 

<10 

<10 

<10 

<10 

B8S5 

D4 

<10 

<10 

<10 

<10 

<10 

<10 

D2 

D4 

D2 

D4 

D2  D4 

02  D4 

D2 

D4 

D2 

B811 

D2+D4 

18 

<10 

30 

<10 

230  <10 

110  <10 

220 

<10 

96 

B810 

D2+D4 

<10 

<10 

<10 

<10 

<10  <10 

<10  <10 

<10 

<10 

<10 

B813 

D2+D4 

<10 

<10 

72 

<10 

310  <10 

380  <10 

270 

<10 

200 

B822 

D2+D4 

115 

<10  >160 

<10 

>160  <10 

>160  <10 

>160 

<10 

500 

B827 

D2+D4 

58 

<10  >160 

12 

64  >40 

50  27 

58 

<10 

130 

B817 

D2+D4 

<10 

<10 

<10 

<10 

<10  <10 

<10  <10 

<10 

<10 

<10 

B852 

D2+D4 

<10 

<10  >640 

>40 

>640  29 

>  640  <10 

590 

<10 

880 

B835 

D2+D4 

11 

<10 

72 

<10 

120  <10 

230  <10 

125 

<10 

220 

B825 

D2+D4 

<10 

<10 

<10 

<10 

<10  <10 

<  10  <10 

<10 

<10 

<10 

B845 

D2+D4 

<10 

<10 

135 

<10 

47  <10 

15  <10 

13 

<10 

10 

B836 

D2+D4 

<10 

<10 

<10 

<10 

<  10  <10 

<10  <10 

<10 

<10 

<10 

B806 

D2+D4 

<10 

<10 

<10 

<10 

<10  <10 

<10  <10 

<10 

<10 

<10 

B804 

D2+D4 

<10 

<10 

<10 

<10 

<10  <10 

<10  <10 

<10 

<10 

<10 

M  vXii  control  noncey. 

B831  Control 

B839  Control 

B286  Control  <10  <10  <10  <10  <10  <10 

B311  Control 

B521  Control 

A962  Control 

AA11  Control 
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IUU  II 

Antibody  kifona  of  Vaccinated  Rhesus  Monkeys  After  Challenge  With  Mild  Type 

Dengue-2  Virus 


Moakoy 

Ntssber 

Vaccine 

2m 

Antibody  titers 

FBHT(Aug.  Test)*  on  Challenge  day  Day  of  vireaia 
„  Seroconversion  (177  davs)  *  (ofu/nl) 

D-2  N  titers  on  post 
challenge  days 

D-2  D-4 

D-2 

D-4 

10 

30 

60 

MAO 

D2 

+  N.D. 

<10 

N.D. 

86 

>640 

800 

M51 

D2 

-(+)  N.D. 

<10 

N.D. 

• 

380 

540 

660 

M73 

D2 

+  N.D. 

<10 

N.D. 

18 

>640 

2000 

MIA 

D2 

+  N.D. 

18 

N.D. 

- 

300 

700 

70 

M37 

D2 

+  N.D. 

37 

N.D. 

- 

500 

>640 

960 

B933 

D2 

+  N.D. 

320 

N.D. 

— 

A90 

>640 

440 

M53 

D2 

-(+)  N.D. 

<>10 

n.d: 

- 

>640 

>640 

1400 

M15 

D2 

+  N.D. 

<10 

N.D. 

- 

28 

>640 

N.D.* 

M02 

DA 

N.D.  + 

<10 

N.D. 

6(7. 5), 7(5) 

>640 

>640 

3100 

M29 

DA 

N.D.  -(-) 

<10 

N.D. 

<10 

250 

900 

Bgl2 

DA 

N.D.  -(-) 

<10 

N.D. 

5(2.5) ,7(2.5) ,8(7.5) 

<10 

>640 

1250 

9805 

DA 

N.D.  -(-) 

<10 

N.D. 

- 

<10 

350 

640 

M26 

DA 

N.D.  -(-) 

<10 

N.D. 

- 

<10 

>640 

620 

MSA 

DA 

N.D.  -(-) 

<10 

N.D. 

6(2.5) 

<10 

>320 

>1280 

B838 

DA 

N.D.  + 

<10 

N.D. 

6(30), 7(17. 5) 

225 

>640 

1050 

M55 

DA 

N.D.  -(-) 

<10 

N.D. 

7(10) 

<10 

640 

580 

B8U 

D2+D4 

+ 

96 

N.D. 

3000 

7640 

>2560 

M10 

D2+DA 

-(+)  -(-) 

<10 

N.D. 

- 

320 

>640 

>256  0 

M13 

D2+DA  • 

+ 

200 

N.D. 

_ 

190 

135 

150 

B822 

D2+D4 

+ 

500 

N.D. 

— 

2800 

>640 

1800 

M27 

D2+DA 

+  + 

130 

N.D. 

-  . 

>1280 

7640 

640 

B817 

D2+DA 

-(+)  "(+) 

<10 

N.D. 

520 

>640 

72560 

B852 

D2+DA 

+  + 

880 

N.D. 

_ 

2000 

>640 

1000 

M35 

D2+DA 

+ 

220 

N.D. 

- 

"75120 

>64  0 

600 

B825 

D2+DA 

-(+)  “(+) 

<10 

N.D. 

- 

245 

7640 

280 

B8A5 

D2+DA 

+ 

10 

N.D. 

- 

>16  0 

>640 

256  0 

M36 

D2+DA 

“(+)  -(-) 

<10 

N.D. 

5(2.5) ,6(7.5) 

270 

>640 

2300 

B806 

D2+DA 

-(+)  “(-) 

<10 

N.D. 

- 

620 

>640 

>2560 

MM 

D2+D4 

-(+>  -(-) 

<10 

N.D. 

- . 

■7640 

>640 

>256  0 

B286 

Control 

-  - 

<10 

<10 

8(2.5) 

<10 

1300 

>2560 

B3U 

Control 

- 

<10 

<10 

8(7.5) 

<10 

640 

115 

B521 

Control 

- 

<10 

<10 

6(10), 7(25), 8(5). 9(2. 5)  <10 

>640 

>256  0 

Ban 

Control 

- 

<10 

<10 

- 

<10 

>640 

>256  0 

M32 

Control 

- 

*10 

<10 

-  (Uninfected) 

<10 

<10 

<10 

M31 

Control 

- 

<10 

*10 

-  (Uninfected) 

<10 

<10 

<10 

M39 

Control 

•  mm 

<10 

*10 

-  (Uninfected) 

<10 

<10 

<10 

A962 

Control 

•  •  . 

<10 

<10 

-  (Uninfected) 

<10 

<10 

<10 

i  TUa  aookay  died  on  post-challenge  day  51  of  reasons  unrelated  to  dengue  virus  infection. 
M»Dt t  Mot  done. 

(♦)  t  indicates  saroconvar  si  on  to  honologous  virus  as  determined  by  the  augmented  neutralisation 
teat.  ■  • 
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FOREWORD 


In  conducting  the  research  described  in  this  report,  the  investigator  (s) 
adhered  to  the  "Guide  for  the  Care  and  Use  of  Laboratory  Animals," 
prepared  by  the  Ccranittee  on  Care  and  Use  of  Laboratory  Animals  of  the 
Institute  of  Laboratory  Animal  Resources,  National  Research  Council 
(DHEW  Publication  No.  (NIH)  78-23,  Revised  1978) 
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the  dubdoss  of  this  study  mm  to  deteadns  Nstisr  a  bivalent  (denaus*2-4) 
vaodne  could  oonfar  imu&ty  la  rhesus  eantwyi  agslnet  wild  typo  virus  in 

Dengue  antlbofjffssa  — whs  s.c.  inoouletsd  with  O.S  nl  of  either  D 
0,t4f  103  pfuMl  3.8  x  UnODta/W,  BOM  Q.2  x  103  pfefcl,  l.§  x  104 
Or  e  Id  Wataa  of  0BK2  mA  4  vaoolnae  juseadaefealv  six  "»**>■  sftx 
nation,  antwals  worn  challenged  vtth  104  NDgoS pftl*  wild  type  08M-2 


